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(54) ETCHANT FOR CURED EPOXY RESIN 
(57)Abstract: 

PURPOSE: To enable the removal of an unmodified epoxy resin without using concentrated 
sulfuric acid, chromic acid, etc., by using an alcohol solvent and water to adjust the composition 
of an etchant for a specific cured epoxy resin. 

CONSTITUTION: A bifunctional epoxy resin is mixed with a halogenated dihydric phenol such as 
a halogenated (alkylated) dihydric phenol in such a ratio that the proportion of the epoxy groups 
to the phenolic hydroxyl groups is 1/0.9 to 1/1.1. This mixture is thermally polymerized in an 
amide or ketone solvent having a b.p. of 130° C or higher in the presence of an etherification 
catalyst to obtain an epoxy resin (A) having a mol.wt. of 100,000 or higher and capable of 
forming a film. The ingredient (A) is compounded with a crosslinking agent (B) consisting of a 
masked isocyanate and a polyfunctional epoxy resin, an amide solvent (C), an alcohol solvent 
solution (D) of 0.5-40wt.% alkali metal compound and water (E). The amounts of the ingredients 
(B), (C), (D), and (E) are 20-100wt.%, 30-89%, 1-60wt.%, and 10-30wt.%, respectively, based on 
the ingredient (A). 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A 2 organic-functions epoxy resin and halogenation 2 organic-functions phenols Under 
existence of a catalyst, A with a molecular weight of 100,000 or more which has the film 
organization potency which heats and carried out the polymerization epoxy polymer, It is the 
etching reagent which carries out etching removal of the hardened material of the thermosetting 
epoxy resin constituent which consists of a cross linking agent and a polyfunctional epoxy resin. 
The presentation 30 - 89% of amide system solvents, 1 - 60 % of the weight of alcoholic system 
solvent solutions adjusted so that the concentration of an alkali metal compound and an alkali 
metal compound may become 0.5 - 40 % of the weight, the etching reagent of the epoxy resin 
hardened material characterized by consisting of 10 - 30 % of the weight of water. 
[Claim 2] The etching reagent of the epoxy resin hardened material according to claim 1 with 
which an amide system solvent is characterized by being N,N-dimethylacetamide or a N-methyl- 
2-pyrrolidone. 

[Claim 3] The etching reagent of the epoxy resin hardened material according to claim 1 or 2 
with which an alkali metal compound is characterized by being an alkali-metal hydroxide. 
[Claim 4] The etching reagent of the epoxy resin hardened material according to claim 3 with 
which an alkali-metal hydroxide is characterized by being a lithium hydroxide, a sodium 
hydroxide, or a potassium hydroxide. 

[Claim 5] It is the etching reagent of an epoxy resin hardened material given in either among 
claims 1-4 to which an alcoholic system solvent is characterized by being the alcoholic system 
solvent of 80 degrees C or more of flash points. 

[Claim 6] The etching reagent of the epoxy resin hardened material according to claim 5 with 
which an alcoholic system solvent is characterized by being either of the ethylene glycol, 
diethylene-glycol, diethylene-glycol monomethyl ether, diethylene-glycohmonoethyl-ether, 
diethylene-glycol monobutyl ether, 1, and 2-propanediols. 



[Translation done.] 
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JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is used for an insulating material, adhesives, a coating, etc. 
— a film — it is related with the etching reagent which can carry out etching removal of the 
thermosetting epoxy resin hardened material [-izing / the hardened material ]. 
[0002] 

[Description of the Prior Art] Since the epoxy resin is excellent in the electrical property and an 
adhesive property like polyimide resin, it is used in various fields. As for an epoxy resin and 
polyimide resin, roughening and an application which is removed and used came out of some 
resin as an application spread. About etching of polyimide resin, it is often carried out from the 
former, and the approach of etching with basic solutions, such as a hydrazine, is learned by 
JP.50-4577.A, JP.51-27464A and JP.53-49068.A. On the other hand, about roughening and 
etching of an epoxy resin, the approach of etching by the concentrated sulfuric acid and the 
chromic acid which are used for surface roughening processing of the epoxy resin hardened 
material used for a printed wired board, DESUMIA processing, and etchback processing, an alkali 
permanganate, etc. is learned by JP,54-144968,A and JP.62-104197A Moreover, how to add 
and etch acrylic resin meltable to alkali into an epoxy resin is also examined, for example, it is 
known by JP,5-218651,A. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, although concentrated sulfuric acid, the 
chromic acid, and the alkali permanganate were being used for roughening and etching the 
hardened material of a non-denaturalized epoxy resin, these liquid is the chemicals applicable to 
the specified chemical substances of labor security and hygiene law, sufficient cautions for the 
handling on insurance are required for it, it is dealt with further, and a duty of a medical checkup 
is periodically imposed upon a person. Since absorptivity of concentrated sulfuric acid was 
strong, it needed sufficient concentration management, and in order to have removed the epoxy 
resin completely by the alkali permanganate, the elevated temperature around 80 degrees C and 
the time amount for 30 minutes or more were still more nearly required for it Moreover, since 
etching of an epoxy resin is enabled, in the case of the modified epoxy resin which added acrylic 
resin, the outstanding properties, such as the thermal resistance of an epoxy resin and chemical 
resistance, will be reduced. 

[0004] This invention aims at offering the etching reagent of the epoxy resin hardened material 
excellent in safety which enables removal of a non-denaturalized epoxy resin without using 
concentrated sulfuric acid, a chromic acid, and an alkali permanganate. 
[0005] 

[Means for Solving the Problem] The etching reagent of the epoxy resin hardened material of 
this invention is constituted by the following. It is the etching reagent which carries out etching 
removal of the hardened material of the thermosetting epoxy resin constituent which consists of 
a with a molecular weight of 100,000 or more which has the film organization potency to which a 
2 organic-functions epoxy resin and halogenation 2 organic-functions phenols were heated under 
existence of a catalyst, and carried out the polymerization epoxy polymer, a cross linking agent, 
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and a polyfunctional epoxy resin, and the presentation is 30 - 89% of amide system solvents. 
Alkali metal compound 1 - 60 % of the weight of alcoholic system solvent solutions acjjusted so 
that the concentration of an alkali metal compound may become 0.5 - 40 % of the weight 10-30 
% of the weight of water 

[0006] this invention persons were able to make a header and this invention for the amount 
epoxy polymer of halogenation macromolecules decomposing with an alkali metal compound in an 
amide system solvent as a result of examining many things about the decomposition reaction of 
the amount epoxy polymer of halogenation macromolecules. 

[0007] If the hardened material of the thermosetting epoxy resin constituent used as the object 
which etches with the etching reagent of this invention is a hardened material of the 
thermosetting epoxy resin constituent which consists of a with a molecular weight of 100,000 or 
more which has the film organization potency to which a 2 organic-functions epoxy resin and 
halogenation 2 organic-functions phenols were heated under existence of a catalyst, and carried 
out the polymerization epoxy polymer, a cross linking agent, and a polyfunctional epoxy resin, 
anythings can perform it. 

[0008] The epoxy polymer with which such an epoxy resin has film organization potency blends a 
2 organic-functions epoxy resin and halogenation 2 organic-functions phenols so that equivalent 
ratio may be set to an epoxy group / phenolic hydroxyl group =1:0.9-1.1, and under existence of 
a catalyst, the boiling point is 50 or less % of the weight of reaction solid content concentration 
among an amide system 130 degrees C or more or a ketone system solvent, molecular weight is 
1 00,000 or more so-called amount epoxy polymers of macromolecules, and it is obtained [ the 
polymerization of it is heated and carried out and ]. 

[0009] If this 2 organic-functions epoxy resin is a compound which has two epoxy groups in 
intramolecular, what kind of thing is sufficient as it, for example, it has the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, a bisphenol smooth S form epoxy resin, an 
aliphatic series chain-like epoxy resin, etc. What kind of thing is sufficient as the molecular 
weight of these compounds. These compounds can use several kinds together. Moreover, 
components other than a 2 organic-functions epoxy resin may be contained as an impurity. 
[0010] Halogenation 2 organic-functions phenols have the halogenide of bisphenol A which is the 
hydroquinone which what kind of thing is sufficient as as long as it is a compound with a halogen 
atom and two phenolic hydroxyl groups, for example, is a monocycle 2 organic-functions phenol, 
resorcinol, a catechol, and a polycyclic 2 organic-functions phenol, Bisphenol F, naphthalene 
diols, bisphenols, and these alkyl group substitution products etc. What kind of thing is sufficient 
as the molecular weight of these compounds. These compounds can use several kinds together 
and may use together the 2 organic-functions phenols which are not halogenated. Moreover, 
components other than 2 organic-functions phenols may be contained as an impurity. 
[001 1] If a catalyst is a compound with catalyst ability which promotes the etherification 
reaction of an epoxy group and a phenolic hydroxyl group, what kind of thing is sufficient as it, 
for example, it has an alkali metal compound, an alkaline-earth-metal compound, imidazole 
derivatives, an organic **** compound, a secondary amine, a tertiary amine, quarternary 
ammonium salt, etc. Especially, an alkali metal compound is the most desirable catalyst and there 
are sodium, a lithium, the hydroxide of a potassium, a halogenide, an organic-acid salt, an 
alcoholate, a phenolate, a hydride, a HOU hydride, an amide, etc. as an example of an alkali metal 
compound. These catalysts can be used together. 

[0012] although an amide system or a ketone system solvent is desirable, and there will be 
especially no limit as a reaction solvent if the epoxy resin and phenols from which the boiling 
point is 1 30 degrees C or more, and serves as a raw material as an amide system solvent are 
dissolved — a formamide, N-methyl formamide, N.N-dimethylformamide, an acetamide, N-methyl 
acetamide, N,N-dimethylacetamide, N and N, N\ and N' — there are - tetramethylurea, 2- 
pyrrolidone, a N-methyl-2-pyrrolidone, carbamic-acid ester, etc. These solvents can be used 
together. Moreover, you may use together with the solvent of others which are represented by a 
ketone system solvent, the ether system solvent, etc. 

[0013] As synthetic conditions for a polymer, it is desirable for the combination equivalent ratio 
of a 2 organic-functions epoxy resin, 2 organic-functions phenols, or halogenation 2 organic- 
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functions phenols to be an epoxy group / phenolic hydroxyl group =1:0.9-1.1. Although especially 
a limit does not have the loadings of a catalyst, generally the range of a catalyst of 0.0001-0.2 
mols is desirable to one mol of epoxy resins. As for polymerization reaction temperature, it is 
desirable that it is 60-150 degrees C. If higher [ when lower than 60 degrees C, a macromolecule 
quantification reaction is remarkably slow, and ] than 150 degrees C, side reaction will increase 
and it will not consider as macromolecule quantification at the shape of a straight chain. 
Although the solid content concentration in the case of the polymerization reaction using a 
solvent should just be 50% or less, it is desirable to make it to 30 more% or less. Thus, the 
molecular weight which has film organization potency can obtain 100,000 or more so-called 
amount epoxy polymers of macromolecules. 

[0014] As a cross linking agent of this amount epoxy polymer of macromolecules, reactant 
control of a cross linking agent is easy, and the mask isocyanates which the preservation 
stability of a varnish tends to secure and which carried out the mask (block) of the isocyanates 
with the compound with other active hydrogen can be used. 

[0015] The hexamethylene di-isocyanate by which what kind of thing is sufficient as it as long as 
isocyanates have two or more isocyanate radicals in intramolecular, for example, the mask was 
carried out by mask agents, such as phenols, oximes, and alcohols, diphenylmethane 
diisocyanate, isophorone diisocyanate, tolylene diisocyanate, etc. are mentioned. The isophorone 
diisocyanate and tolylene diisocyanate by which the mask was especially carried out by phenols 
for the heat-resistant improvement in a hardened material are desirable. As for the amount of 
this cross linking agent, it is desirable that an isocyanate radical makes it 0.1-1.0Eq to 1.0Eq of 
alcoholic hydroxyl groups of the amount epoxy polymer of macromolecules. 
[0016] As long as it is the compound which has two or more epoxy groups in intramolecular as a 
polyfunctional epoxy resin, what kind of thing may be used. For example, a phenol novolak mold 
epoxy resin, a cresol novolak mold epoxy resin, The epoxy resin and cycloaliphatic epoxy resin 
which are glycidyl ether of phenols, such as a resol mold epoxy resin and a bisphenol mold epoxy 
resin, Epoxidation polybutadiene, a glycidyl ester mold epoxy resin, a glycidyl amine mold epoxy 
resin, Although it is an isocyanurate mold epoxy resin, a flexible epoxy resin, etc., and anything 
may be used as long as it is an epoxy resin, the mixture of a phenol mold epoxy resin or a phenol 
mold epoxy resin, and a polyfunctional epoxy resin is especially desirable because of 
improvement in thermal resistance. As for the amount of this polyfunctional epoxy resin, it is 
desirable to carry out to 20 - 100% of the weight to the amount epoxy polymer of 
macromolecules. 

[0017] These polyfunctional epoxy resins are independent, or two or more kinds may be mixed 
and they may be used. Furthermore, the curing agent and hardening accelerator of a 
polyfunctional epoxy resin are used. As the curing agent and hardening accelerator of an epoxy 
resin, novolak mold phenol resin, a dicyandiamide, an acid anhydride, amines, imidazole 
derivatives, and phosphoretted hydrogen are mentioned. Moreover, you may use combining 
these. Since the adhesive strength of an epoxy adhesive film, especially adhesive strength with 
copper foil are raised, it is desirable to add a silane coupling agent furthermore. As a silane 
coupling agent to add, an epoxy silane, an amino silane, a urea silane, etc. are desirable. 
[0018] It blends and mixes and the etching reagent of this invention prepares an amide system 
solvent, the alcoholic system solvent solution of an alkali metal compound, and water. 
[0019] What kind of thing is sufficient as the amide system solvent which is the etching-reagent 
constituent of this invention, for example, it has N-methyl formamide, N.N-dimethylformamide, 
N-methyl acetamide, N,N-dimethylacetamide, N and N, N\ N'-tetramethylurea, 2-pyrrolidone, a 
N-methyl-2-pyrrolidone, carbamic-acid ester, etc. N.N-dimethylacetamide and the flash point's 
N-methyl-2-pyrrolidone are as high as 70 degrees C or more, and it is effective in making an 
epoxy resin hardened material swell further, and especially since the solubility of a 
decomposition product is good, it is [ among these ] desirable. These solvents can be used 
together and may be used together with other solvents. 

[0020] If it dissolves in an alcoholic system solvent with alkali metal compounds, such as a 
lithium, sodium, a potassium, a rubidium, and caesium, what kind of thing is sufficient as the alkali 
metal compound which is the etching-reagent constituent of this invention, for example, it has 
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metals, such as a lithium, sodium, a potassium, a rubidium, and caesium, a hydride, a hydroxide, a 
HOU hydride, an amide, a fluoride, a chloride a bromide, an iodide, a borate, phosphate, a 
carbonate, a sulfate, a nitrate, an organic-acid salt, a phenol salt, etc. An alkali-metal hydroxide 
is desirable and a lithium hydroxide, a sodium hydroxide, and especially a potassium hydroxide 
are [ among these ] desirable. 

[0021] The alcoholic system solvent which is the etching-reagent constituent of this invention 
What kind of thing may be used. For example, a methanol, ethanol, 1-propanol, 2-propanol, 1- 
butanol, 2-butanol, an iso-butanol, A tert-butanol, 1-pentanol, 2-pentanol, 3-pentanol, 2- 
methyM-butanol, iso-pentyl alcohol, tert-pentyl alcohol, 3-methyl-2-butanol, neopentyl alcohol, 

1- hexanol, 2-methy I- 1-pentanol, 4~methyl-2-pentanol, 2-ethyl-1-butanol, 1-PEPUTA Norian, 

2- heptanol, 3-heptanol, a cyclohexanolr 1 -methyl cyclohexanol, 2-methyl cyclohexanol, 3-methyl 
cyclohexanol, 4-methyl cyclohexanol, ethylene glycol, ethylene glycol monomethyl ether, 
Ethylene glycol monoethyl ether, the ethylene glycol monopropyl ether, Ethylene glycol 
monobutyl ether, a diethylene glycol, the diethylene-glycol monomethyl ether, Diethylene glycol 
monoethyl ether, the diethylene-glycol monopropyl ether, The diethylene-glycol monobutyl ether, 
triethylene glycol, The triethylene glycol monomethyl ether, the triethylene glycol monoethyl 
ether, Tetraethylene glycol, a polyethylene glycol, 1, 2-propanediol, There are 1 ,3-propanediol, 1, 
2-butanediol, 1,3-butanediol, 1,4-butanediol, 2, 3-butanediol, 1 ,5-pentanediol, a glycerol, 
dipropylene glycol, etc. Ethylene glycol, diethylene-glycol, diethylene-glycol monomethyl ether, 
diethylene-glycol-monoethyhether, diethylene-glycol monobutyl ether, 1 , and 2-propanediol has 
the flash point as high as 80 degrees C or more, and since the solubility of an alkali metal 
compound is still higher, it is [ among these ] especially desirable. These solvents can also use 
several kinds together. 

[0022] Since the catabolic rate of an epoxy resin hardened material falls since the concentration 
of an alkali metal compound will fall as a result if preferably higher than 89 % of the weight, since 
the bloating tendency of an epoxy hardened material and the solubility of a decomposition 
product will fall if lower than 30 % of the weight, or the concentration of water falls and ignites, 
the concentration of the amide system solvent used for the etching reagent of this invention is 
not desirable. 

[0023] If lower than 0.5 % of the weight, since the catabolic rate of an epoxy resin hardened 
material will fall, since an alkali metal compound cannot dissolve in an alcoholic system solvent 
completely if higher than 40 % of the weight, the alkali-metal-compound concentration of an 
alcoholic system solvent solution is not desirable preferably. 

[0024] Since the bloating tendency of an epoxy hardened material will fall if preferably higher 
than 30 % of the weight in order that an etching reagent may show inflammability, when lower 
than 10 % of the weight, and the catabolic rate of an epoxy resin hardened material falls, the 
concentration of water is not desirable. 

[0025] Thus, a surfactant etc. may be added and used for the obtained etching reagent. 
Moreover, an etching reagent may be heated and used till around 90 degrees C in the case of 
etching. 

[0026] As the etching approach, you may dip into an etching reagent, and it does not matter 
even if it generates air bubbles further or gives vibration with a supersonic wave. Even if it does 
not dip into liquid, a spray etc. may be used and high pressure may be applied further. 
[0027] 
[Example] 

The thickness of a film it is thin from the amount epoxy polymer of example 1 bromination giant 
molecules, phenol resin mask-ized diisocyanate, and a cresol novolak mold epoxy resin heated 
170 degrees C thermosetting epoxy adhesive film AS-3000E (the Hitachi Chemical Co., Ltd. 
make, trade name) which is 50 micrometers for 30 minutes, and produced the hardening film of 
an epoxy resin constituent. Even if this hardening film is tough, it pulled it and it folded it, it did 
not break or go out. As an etching reagent 15 % of the weight of ethylene glycol solutions of the 
sodium hydroxide 70 % of the weight of N-methyl-2-pyrrolidones and whose concentration of a 
sodium hydroxide are 1 0 % of the weight, and a 1 5 % of the weight [ of water ] mixed solution 
were prepared. The etching reagent was uniform, when the flash point was measured, there is no 
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flash point to 89 degrees C, and ignition flame was extinguished above 89 more degrees C. When 
the hardening film was dipped in the 60-degree C etching reagent and shaken lightly, the 
hardening film was disassembled in the shape of powder in 10 minutes. In addition, the flash point 
Measuring condition is as follows. 

use device : The Seta mold closed flash point tester and the amount of samples made from nip 
sheet rhe DINGU : 2ml measurement temperature requirement: — 0-1 10-degree-C ignition 
condition : measurement temperature — temperature — 1 minute after becoming fixed, ignition 
flame was lit for 3 seconds into the sample cup, and it observed whether it ignites or it would not 
carry out. 

[0028] As example 2 etching reagent, 65 % of the weight of N,N-dimethylacetamide, 15 % of the 
weight (sodium-hydroxide concentration: 10 % of the weight) of ethylene glycol solutions of a 
sodium hydroxide, and the mixed solution of 20 % of the weight of water were prepared. The 
etching reagent was uniform, when the flash point was measured, there is no flash point to 90 
degrees C, and ignition flame was extinguished above 90 more degrees C. When the hardening 
film produced in the example 1 was dipped in the 60-degree C etching reagent and shaken 
lightly, the hardening film was disassembled in the shape of powder in 30 minutes. 
[0029] As example 3 etching reagent, 70 % of the weight of N-methyl-2-pyrrolidones, 1 5 % of the 
weight (potassium-hydroxide concentration: 10 % of the weight) of ethylene glycol solutions of a 
potassium hydroxide, and the mixed solution of 15 % of the weight of water were prepared. The 
etching reagent was uniform, when the flash point was measured, there is no flash point to 88 
degrees C, and ignition flame was extinguished above 88 more degrees C. When the hardening 
film produced in the example 1 was dipped in the 60-degree C etching reagent and shaken 
lightly, the hardening film was disassembled in the shape of powder in 10 minutes. 
[0030] As example 4 etching reagent, 60 % of the weight of N-methyl-2-pyrrolidones, 25 % of the 
weight (lithium-hydroxide concentration: 1 % of the weight) of ethylene glycol solutions of a 
lithium hydroxide, and the mixed solution of 15 % of the weight of water were prepared. The 
etching reagent was uniform, when the flash point was measured, there is no flash point to 86 
degrees C, and ignition flame was extinguished above 86 more degrees C. When the hardening 
film produced in the example 1 was dipped in the 60-degree C etching reagent and shaken 
lightly, the hardening film was disassembled in the shape of powder in 25 minutes. 
[0031] As example 5 etching reagent, 70 % of the weight of N-methyl-2-pyrrolidones, 15 % of the 
weight (sodium-hydroxide concentration: 10 % of the weight) of diethylene-glycol solutions of a 
sodium hydroxide, and the mixed solution of 1 5 % of the weight of water were prepared. The 
etching reagent was uniform, when the flash point was measured, there is no flash point to 86 
degrees C, and ignition flame was extinguished above 86 more degrees C. When the hardening 
film produced in the example 1 was dipped in the 60-degree C etching reagent and shaken 
lightly, the hardening film was disassembled in the shape of powder in 13 minutes. 
[0032] As example 6 etching reagent, 70 % of the weight of N-methyl-2-pyrrolidones, 1 5 % of the 
weight (sodium-hydroxide concentration: 10 % of the weight) of diethylene-glycol monomethyl 
ether solution of a sodium hydroxide, and the mixed solution of 1 5 % of the weight of water were 
prepared. The etching reagent was uniform, when the flash point was measured, there is no flash 
point to 89 degrees C, and ignition flame was extinguished above 89 more degrees C. When the 
hardening film produced in the example 1 was dipped in the 60-degree C etching reagent and 
shaken lightly, the hardening film was disassembled in the shape of powder in 1 5 minutes. 
[0033] As example 7 etching reagent, 70 % of the weight of N-methyl-2-pyrrolidones, 15 % of the 
weight (sodium-hydroxide concentration: 10 % of the weight) of diethylene-glycol-monoethyh 
ether solutions of a sodium hydroxide, and the mixed solution of 15 % of the weight of water were 
prepared. The etching reagent was uniform, when the flash point was measured, there is no flash 
point to 90 degrees C, and ignition flame was extinguished above 90 more degrees C. When the 
hardening film produced in the example 1 was dipped in the 60-degree C etching reagent and 
shaken lightly, the hardening film was disassembled in the shape of powder in 15 minutes. 
[0034] As example 8 etching reagent 70 % of the weight of N-methyl-2-pyrrolidones, 15 % of the 
weight (sodium-hydroxide concentration: 5 % of the weight) of diethylene-glycol monobutyl ether 
solution of a sodium hydroxide, and the mixed solution of 1 5 % of the weight of water were 
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prepared. The etching reagent was uniform, when the flash point was measured, there is no flash 
point to 88 degrees C, and ignition flame was extinguished above 88 more degrees C. When the 
hardening film produced in the example 1 was dipped in the 60-degree C etching reagent and 
shaken lightly, the hardening film was disassembled in the shape of powder in 18 minutes. 
[0035] As example 9 etching reagent, 1 of 70 % of the weight of N-methyl-2-pyrrolidones and a 
sodium hydroxide, 15 % of the weight (sodium-hydroxide concentration: 10 % of the weight) of 2- 
propanediol solutions, and the mixed solution of 1 5 % of the weight of water were prepared. The 
etching reagent was uniform, when the flash point was measured, there is no flash point to 87 
degrees C, and ignition flame was extinguished above 87 more degrees C. When the hardening 
film produced in the example 1 was dipped in the 60-degree C etching reagent and shaken 
lightly, the hardening film was disassembled in the shape of powder in 15 minutes. 
[0036] As example 10 etching reagent, 60 % of the weight of N-methyl-2-pyrrolidones, 20 % of 
the weight (sodium-hydroxide concentration: 10 % of the weight) of ethylene glycol solutions of a 
sodium hydroxide, and the mixed solution of 20 % of the weight of water were prepared. The 
etching reagent was uniform, when the flash point was measured, there is no flash point to 85 
degrees C, and ignition flame was extinguished above 85 more degrees C. When the hardening 
film produced in the example 1 was dipped in the 60-degree C etching reagent and shaken 
lightly, the hardening film was disassembled in the shape of powder in 30 minutes. 
[0037] When the hardening film produced in the example of comparison 1 example 1 was dipped 
in the 60-degree C N-methyl-2-pyrrolidone and shaken lightly, the film had stopped the original 
form also after 24 hours. Moreover, when the flash point of a N-methyl-2-pyrrolidone was 
measured, it ignited at 87 degrees C. 

[0038] When the hardening film produced in the example of comparison 2 example 1 was dipped 
in the diethylene-glycol monomethyl ether solution of a sodium hydroxide 10 60-degree C% of 
the weight and was shaken lightly, the film had stopped the original form also after 24 hours. 
Moreover, when the flash point of the diethylene-glycol monomethyl ether solution of a sodium 
hydroxide was measured 10% of the weight, it ignited at 85 degrees C. 

[0039] When the hardening film produced in the example of comparison 3 example 1 was dipped 
in the mixed water solution of a sodium hydroxide and 5-% of the weight potassium 
permanganate 5 60-degree C% of the weight and was shaken lightly, as for the film, the front 
face was only roughened also after 60 minutes. 
[0040] 

[Effect of the Invention] As explained above, etching removal of the hardened material of the 
thermosetting epoxy resin constituent which consists of a with a molecular weight of 100,000 or 
more which has the film organization potency which a 2 organic-functions epoxy resin and 
halogenation 2 organic-functions phenols were heated [ organization potency ] to the handling of 
concentrated sulfuric acid, a chromic acid, an alkali permanganate, etc. under existence of a 
catalyst, and carried out the polymerization to it by this invention, without using the chemical 
which requires cautions epoxy polymer, a cross linking agent, and a polyfunctional epoxy resin 
can be carried out, and the low safe etching reagent of the flash point can be offered. 



[Translation done.] 
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*^titffinfex^¥^OTi^«fflxy^>^ 

7s.mmm3 o~8 9%t, t^'j&jsa;^ 
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#l§¥8-3 2 543 6 



iV-;uas«*6#«ET. inj&bT8££it-fc7w-* 

A»J«IBS#-rS« J rtl.l 0 0,0 0 0&±©X#**> 

a^fc $«ttx'#*MtfB*&$«JKM<btt 

?>y«re*ot, *©&*£#,: 73 F*8fi*3 G~8 
9%t, 7JMMJ*]^6*fc. 7**U&Jgfc£4&ffl 

m&tfl o . 5 ~4 o aa% ttoij.titr^7>3 
~)V%mmi$mi~6 o»a%t. #i o~3 ota% 

[M*3(2] 75K**«W*, N, N-v>*3MV7-feh 

ci*i»fifr»»*a i cEft©x#+^jiisft«j 
©xs/?>m. 

[»#B3-] 7*#y*fWb£*j&*. 7*#'J&fi*« 

imr&z z tz®mt-?m#m i 2 tsB«© 

a, h u *«ft*.u.«>Aot»rn*»T?*. 
s c t tt«»*3i 3 fcia«©x^^>>atji8!fl: 

^©Xi/^^M. 
[M**S] 7*3 -**««*». 9l*jft8 0"C£U:® 
7*3 -**'*irc* 5 "C <h §t t T*»#B 1 ~ 4 
■OS* V»rn^fc^«(0,X#*S4»llflM^ : tox:y 

[S*56] 7Jt3-MSW«. X5 L k>^'J3- 
* .:. ?xf- ^^Ua-rjK >>x?- w >^ 0 3-** / 
*?*xVr-* v 'j.3-*^/ x?-*x- 

x* ^X^k^^O 3-* c fc/7? L *X-x* 1, 

2 - 7p a > 5?*-*© ^1* h*^SB s i t s^mtf 

*»**5.fc^)t©x#*^»JBWft«|<!)Xy9:>if 
[00 0 1] 

[0 0 0 2]: 

■cm* tix to £. X#* i>*Bfttf # 'J 3 F WB 
ttfflt 5 «fc 5 fcjaifcWCT *fc. # 'J -f 3 FtMBox y 
>^©*SSS^TXs;?>i/-r5*j£*^ 'ttHRB.5 0, 

-4 57 7 -9 sm£ nun 51-2746 4 ; ^&«. r 

15 3 - 4 9 0.6'8-»*^<8ii«kO.»5nTV'v$. 



rntcttb, x^^^jtjig©a^xs/5 L >^i'iibT 

B. 7U > HE*«fcJI H 6n«x#*->*B«fl»<0 

smmitMm x*s7*aa. iyfA-^jsiiiin 

Stl*. Bflftt. *nAfc, 7**' Uiiv 
£TX.y?>irr**St*», #18635 4-1 44 9 6 8 
.ftWBS 6 2- 1 04 1 9 7^ffit J; DftS 

UMMfcWObl:. X-y5 t >i^r*j5»iS>b4ftWan, 
fcM¥5 - 2 1 8 6 5 l.#^at«kDflI6nT 

20 us. . :;. • 

[0 0 0 3] 

. [%w*^t±5tl-isgs] t;:3T% ftSttax 
#*^8fjiB.©®fcto£fi£ xy?>>f?z<D\t, mm 

m, >3AK. 7*#U$V>#>&iI£ffifflbTto;fc 

at, ■£ n s ©&«#<!££«? &&<D®fe<t&<ton tiKa 

«±©«fWd^S-cabofc. x#*->«HB*xy ; 

> ^ bJIE \Z-tZ1ttb \Z 7? U JB£S Al b fe^ttx 
5p*->«fte©li^. .x#*->«»«6SH»tt, iB^Sitt^ 
©ffinfcfttt£teT31tT U £ 5 . 
[0 0 04] *5898fi. SfiiES, j.n/JH, 7** <J ifi 
. -T>*V***«ffll/S:«r>T,: «tt©x#^^IM© 

*^ftt«nfcx#*^«fjii«fls«i 
©x v *kt& ztZB®ttzb<ox'& 

50 [0 0 0 5] 

jticiyf^ifiiis xftgx##v-«jiiiADy> 

ftx^t67x/^MS^ttfiE©»fiT, 1D^LTS#$ 
■B-fc7.w *A^^i6**f 1 0 0, 0 0 0 «± 
«wii;:-*srifix**j/|itii*»6tt. 

Sfl^ft14i#^^Ji&^©«^SXy5P>^» 

« xy?> ifmxho r, ^©^*t, 73 mm 

m.3 0 ~ 8 9, % t.. 7** 'J £VMb6«£ r ^Jl'* 'J ^ 
Rft:^iKi©«^**0. 5~4 0aSXtJS4«fc3ICil8fi 

40 -r*7*3-*^gfjia8s*i~6 oaa%t, *i o~ 
; : [o o o 6I,*^w#6tt. ;\uy>jmft=mxit* 

: ; fttifixiit., ... 

[0 0 0 7] *^0J©X5/5 1 >^tCj:bxs/5 L >^^ 
. fifft'3.«*ta:"*, .lfflfcttx#*^«tJBIi*lfc(0«ft 
"'. xeffix#^>tffii:.A'ny>fl;xWli7x>'- 

.50 *«Stt«©#«T.: MUTt^tft7> *A»* 
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#BB¥8-3 2 5 4 3 6 



ttfcfc-r*#Tp*l 0 0. .0'0 0.H±W#*J'IS 

ft, *tt*f. *Wx**s^*Sfc*ill*rcttx.#. 
[0 0 0 8] Z<D&5 : tt'£ti*ismm\±>.j4 frJx&Iti, 

iBft*t* x #**>*^tt&^*v i o o, o o p 
&±©> >»jb.^*ws)^x**^*irr*p. -ir 

a*it*tx#^^s/7.x>^;MbicKS=?:i ? o. 9 J 

~1. 1 ifciiSCE^U «&©ffc1\ 1. J0 
3 0'CEU:©75 m%1t\ttr\*>% ! &mtp> ELfemfc 

[0 0 0 9] toz:Wffix#*i^UfflHt. ^Trtic^fl 
OXJpf5/S*^ft^i»-CSbnttif©±5:»:t>©T?>b 

7x/^FlBX#*5^»i&» fc:X7x/-;kSl!X# 

fflK«s«ttx#*54»iB!Ct£*»**. cne 

©ft-&^©^»«£tDip^fcO-r i fej;K sins© 

!6x>K^'>fflJ1^0^)J^«^tbT-&**lT.ViT 

[ o 6 .!• o ] v\ay Xfc±Wf87 xV-;v«ft; 7Nny 

*ntt£© ± 5 fciare < > : mm-sm^ , 
x/-;PT<&3fc: h a^/>; t<y)i;s>>-jK 
-;k .^SixWtl7x/-;p?ssiiX7xy i -;VA v . 
t^7x/-;uF, tyfuy.tt^jvm* ;^7 : .iV . 

tne K>to£-ig3<D#^ ffite <>:©£ s & & ©t? *> 30 

5 1>. /\ny>^anr^&t>n:WiB7x/-JUS ; 6#f 

[o o 1 1] mm\t, x^->ait7x/-;n4*ns 

©x-xJWfcEj££tel$iis £ 3 fctt«ffi£&~?rt:'& 
»Tfch«E©«k3^ C.-fl'*.B. >JU*0 

^JtLTtt. *b U7A, U^a, :*u 7A©*&{t; 

[0 0 1 2] KfS^fittUTtt. 75 mzrz\*ir b> 
ffftKrtffft'VC 75 Hf^IiLTIJ, *A#1 3 
O-CfiUT. Kttfc^5XJp#5/t»ffit7x/-^JMiS 



75 H. 7-th75 H. N-*5W7fe h75 F, N, 
N-^*r;V7-feh75>% N, N, N* , N' -fh 
7 ^ ?/MR*. 2 - tf D 'J H N - ^ - 2- fcfp 

u p >> ■*> )vn 5 h ifex* 7-)Vfi »&**•*. i.n e ©}§ 

«Ee#ffflf S .££^#*. if h X- 

[ o o l 3] :m-£$<D'£i$.fk#tLX\t> £wtBx#*. 

x/-;^©E&aflJt^. x#*->S/7x/-;Ht 
*K*=1 : 0. 9~1. 'iT*ic-i#M*U>. tt 

l^HC^UTttiStttO. oooi~o. 2 j e;koibh 
#$f£L<A, fi&Ej£fift«. 6 0~1 5 0"CT*-5n 

■<«<.■ 1 5 ov£r)^tfflfcmt£<?£<ommmz 
#ssk« 5 o % wTT*n« <fc iri^, £ e> fett 3 o 

"FfcT 5 C £ tim* U>. £©£ 5 (C LT7W ^A^fig 
t6S*TS^»*U 0 0, 0 0 0m±®, Vite($Sii5 

^Hsx#+^a^ft*#6n5. 
[o 014] z<D&#¥&x#*ism£#v>mmi£b 

.<b*#cyx> (7qy7) p&TX^ yj/7*— h 

: [ 0 0,1 5 ] -1" V->7*- »Trtt=i@^±© 
-f V i>7*- hSSr^i" -5 %>©T»n«-£©'«k PJSfc© 
; Tft»jt<,'- r HX,fifc : 7i./-JHi, 7^3 

■-fy^T*-K -77xX;M^>-7-f 7v7^-h, 
y *.D >-7f y v7*- h, . h u w >s?-f y ->7*- 
h tegimif 6 n^. ^ fcSM^OWJKHt ©l«U:©Jfc«> 

7xy-jua-cv7 > ^atifc-f y*o >s?-f y->7^- 

h, hU l^>5?-f y->7*-h^?*bK C©»«S?PJ 
©*ttSS^»x^^->a-&#:©7;Vn-;H4*KS 

i. o^»tc»i>; >f y->7^-hS*to. i~i. o 

[0 6,1 6 ] .#ilBX7p*^«f|&tUTB, frtPHZ- 

<i^±©x^*v'Ss^-)^tiTjfen«i*©ifc5^"b 

fflx##$^» 7 x / -;H!x#*i/S9]l^ <!: © 

7i;-*so^j ->^;i/x— ? )vr»*x^^->«Ji 
>teii*x#*.->ttJiv : x**^ft#y 7"^^x>, ^ 
u ^^xxx^sx^+^ag, ^u^-7;w75>s 
x^*->«R -f y ->7* h^x^^miB. 

5 ttX**'>«Jffi* £T» t) v x#*->«MBtt 6 

fflVirfciifcavi^, «t7xy-;i«x.#*'>l»B. 
$fc« : 7 x y -;i/Sx^.->#lii t*Sl6x^*'>«fiB 
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; (4) #IB5p.8-3 2 54 3 6 

5 6 

2 o~i 0 osa%t-r-5Ct*W*V^. ■■ 3-^-7? ->£n'\*-tf-/-;k i-*?;^ 

[0 017] ;rn6©^jix#*i>®jitt. m$n?£ ■*n'\*tf>-/k 2-*3^k>£n'vHf-y-Jk 3 

^m^t^mmomm^imt{&mM^^i>. x^k^un-jk x^k>i/<j3-;kE/ 

X^+^fficDSfli^ilSR^lS.it^JiL/TS, ;k$-TJK Xfl/^^U I?JH-r 

7^i7i;-«, ^7>^75H, 8teK Jk i^^'Jn-H^ptJU-fJK X^k 

x4^8if7^;i/A©&«?j, #ic^?gi:©s§73* -^/^ohrjpx-T^v^x^^y^U^-;^/ 

mtL-Tia, iWi'i/^, rs.j'yyy, mm->7 >ifvn-)v*:; *^jki~r;k Hjx^k^'jn 

[0 b 1 8] ^noiyf^i'ili. 75 jfrux^l^yun-Jk 1. 2-^D;i>^-;k 

7;^U^Sft^»o7^3-;i,^«^ **iB , 1, 3-^a;i>^-jk l. 2-^>i**-;k 

^LTPSrs. 1 , 3 - * >i?*.r- ;k 1 i 4 - ^ >S>*-Jk 

[ 0 0 1 9] *mmxy?>?mmjs.m~c&z>7=. 2, 3 -y^ >v^-;k 1 . 5 -^>^>^-;k 

F&ig&tt. £ffl.k 5 &%>©-?&<£<, ; jwAtf. 3? 5>"J-fe'J>\ -^alfkv^Jn-MiWS. Z.tl 

^jk*;k475H; N, N-i?;*^;k*;k£>7S H. N e> © 5 £ X? 1 k > y U a -;k v'x? k > ^ U 3 -;k 

-*9-)V7jz b7$. H» N, N-5?^?;k7-feh7 5 S^X^kk^ U n-;V^/*^Jkl-5\>k ^X^k> 

H, N. N, N" N' -f h.?^?^!.; 2-tfn ^Un— / x^jVx-^Jk yx^k^Ua-Jl/ 

'J H >. n-*3\>v- 2-fcfmj h x #ji//\-s FjKx ^;kx-^;k l, z-^BAypx-jvpW'X 

,7fMt'*Sfe5. rtlS©?*., N. N-y^^JkT &*<8 0"C£U:tJ9i<, £$tC7JkfrU&JSte-&tl©i8 

•tK75H. k-*?)V-2 -t: a u h >#§i*/o«w* 7 »tt^iafi>fcj6c, ^cffsu^. rne.©^jie, fa 

sSWfc^ »»^©^«?tt^fiif [o 022] ^fcis/f^w^^sysHSS 

un. znztimmtt&mf szt*iTfr«u &©««»,; 3. os*%£D«v>ix#*«>«fctt©» . 

©ffi©^iit#ffltT%#i^K : ; 50 istt, #&*©i§#e#®T-rs;fc»$?£ L < fc <k 8 

[0 0 2 0] *^W©Xy5 1 >^«^^T^57;k 9Sfi%J;0iSVV ( hi!8*Mfc7Jk^U&S{b^©SS 

;ktf>>?A. i^>?A^©7;kt> U^M^«T7JV3 UfcD, *©»S^lSTtT5I^UTtS5fcJ6»St ; 

-;i/»««f^^-r2>t>©T$.n«t*©j;3&'b©Tt) <&w 

£<> U^tfA, ±hl>£A, *U"7A, ;vtf [0 0 2 3] ■ 7)^-)V%&mfem<z>7)if}V&mfc& 

5>9A» *^A*0fcJ|, -*lMt& ' i • «tit%& . ;0 D.«V> i< : X* frMMMWI: 

*mm. 75 F; 7i/ftl, *fl248, 3<7fc ^©^«a^<ST-r5fc«)fiFSU<^<,. 4 0fi*% 

. 7i/-;H^«. dhe©5t« 7;k ^tc^Tt^v>©T»$L/<&^. 

A. »J *Ji*»^4bJW^* U <:;:':*«<b.»J A, 40 [0 0 2 4] *©J8fttt, 1 0fi»%J:D<£V>i, Xy 

^hU<?Av *Kft*U^A^Iiff*LVv. ?>#mm\0<.&*7$<t1tibft$.h<l3.<. 3 0Sft« 

[o 0 2 1] *^w©xv5 i >^k^^T*s7JV i o i:x#*^»kti©Mtt* J teT-rsfc8e), x 

if©i5J5:t)©Tt)<t<, WAtt, ^ #^^^J)i®ft^©»«l3iS^fiT-r-5fc*»ib< ^ 

^y-;k x^/-;k 1 -^n/v-Jk 2-^da v». 

y-;k i-7*7-;k 2-^/-;k iso-^/ [00 2 5] ^©«t5cut#e»nfcx S /5 1 >^n# 

-;k tert-^Z-^k l-^>^/-;k 2-^> BS©ttSiJ^-£^JnLTffifflbTfe*t)&K I» 

^/-;k 3 -^>^/-;k 2-^?;V-l-^y 5 1 >^©IRCX-y5 1 >^^9 0"Cir«StllB^LTffi 

-;k iso-^^^Jkn^k tert-^>^;kT;Pri fflLTfeffil^V^ 

-^Jk 3 -^^;u-2-^>y-;k ^^>?;k7;i/ [0 0 2 6] x-y^y^Tjffitbr. x^?>^*ic 
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ftW¥8-3 2 54 3 6 



8 



[0 0 2 7] 

*?iffc&#f 2x#*->2£#, ' -mm*? 
mmftzfcz, 7 ^ jv&nm-zw son mnfmimx. 

$*i/&m7-< )VK A S - 3 0 :0 0 E (BftfcjfcrlSM* 
^*tM, ffifl>«) £. 17 0t. 3 0#M&LT. X 

2 - kd u H y 7 o 2*% -h y a© 

i omm%<D7iimt? bvv&oxruyifvz 
■^ww* 1 5 22% t. * 1 5 22% tomsmmzfa 
s b fc. x •> n-nib v , sajjt v 

8 9t:tT3i*it#fc<. s&ics 9"c^± 

:#©SDT&i.. 
v-=r4 >>j im as ' 

BBS : ": 2 ml 
SflfcilglBB : 0 ~ 1 1 0 1 

[0 0 2 8] §£61(582 
X y y if®, t L T, N , N - 5? * JU7:fe h 7 5 H 6 

5 imfct h u 7A©x^v^?y ^vfm. 
owww- h u a«s : i o sa%) i 5 22%, * 

2 0ii« ©jg^»»Si(j« Ufc^; X y. ? 

TSD, SlJ^Saj^Ufcir^v 9 0 , C*T?lik^i 

£<, $6Kl9 0.ptt±Ttt^^*^$nfc. *JS 

m TfESS L fcggfc 7 ;w a £ 6 oicrox^^^t 

&h..m<mt5X,1t£?L7>\ Wb7^;VA»i3 0 #T 
.[0 0 2.9] . 

Xy> >^tUT, N 2 - tf P 'J H > 7 0 

22%, zk&ffcfcy r>A©xf (* 
Kft* 0 ?A8flt: 1 022X) 1 52*%.' * 1 52 : 
ft % © H£J8at£P!»i, fc. X ^fflttt^TC $> 
K>, mik.&&mfeL1ttZ\Z. 8 8t$T5i*£&& 

<v $.e>ii8 8 ca±^ttjifak*!^^a.nfc. hxm. 

1 Tff(«Ml/feWIS7<*A* 6 0 , C©Xs;^>^ta 
U g< mt v btz t j: *, HflS7^.^Att 1 0 



[0 0 3 0] jotm.. 

If f >^IilT ( N-^^;p-2-fcfn>J H>6 0 
22%. 'sWfcflsy ^?A©x?V>^y ■(* 
'J 3 L 7 AJ8S : 1 22%) 2 5 22%, . * 1 5 22 
%©S£iSffi£i&$iL f fc. lyf^i'W-TJ&D, 
3IMS»|b&i.£.5, 8 6*C*T5I^*%<> $ 
6 fc 8 6 ^WiTtt^^^Jk^nfe. jWW(lT^ 

^st^Lfctw, mit74;vi>\*2 5ftrm*mz 
10 titoUit* 

[oo3i] v. 

Xy^^yMibT, N-^^-2-bfntJ h'>7 o 
Sft%> *Kft7-hU7A©^X?l^>i/Uzi-^« 
(*K^7-h'J7AS«: 10 2*%) 15 2*%, * 
1 5 2*%©ii£&&£SS«Ufc. I«/9 : >»- 

fl 1 Tf^SLfc8!ft7^;l/AS 6 0'C©Xi/5 1 >i'jSlw 
8U 6<Si5lfttt5, S^7^JI/AH1 3^T 

[o o 3 2] mm& 

Xy1Fy>/WitLT. N-^5 1 ;k-2-brDU K>7 0 
23%. KU 7A©yxVw>^U 

^ivx-rivm®. (/nmti- bv<yiM&: 102* 

%) 1 5 22%, 7Kl,5 2*%©iM^M^IISbfc.; 

8 9 , cst?3i^*%<, .-aec 8 9 TC^±-C«^^ 

*^Stlfc. ^^J.lT^SUfeWb7^;!/A*6 0 
[0 0.3 3] 5WJ7 

xy^yifmtLx: N-^^-2-fcfnu k>7 0 
22% v *&fc± h 'J 7A©yx5 i u>^U 
x?;px-x;^ae (*S(b^ h 'J ^ass : 1 022 

%), 1 5 22%, *V.5 22%©jg^»«€W»b.fc. 
x S /5 1 >^tt^-T*0. §I^^SD£bfc<hC5, 

9 0'C*T§l^*%<, S6t9 O-C^Ttt^iklft 

. ^Siksnfe. jy&fli 1 ■vftmbitmityj jvaz 6 0 

,. , [0 0 3 4] S^M^J 8 
, : . ..Xy^^^tO-r, N-^^l/.-^ -KpU H>7 0 
2*% v *Kfb7->U ?A©^X5 i V>if U n-Jl/t / 
7*?;i/X-^JV^at h U V ASS :. 5 22 

. :. %),:.i 5 22%. % i : 5.Mx®&&^*Mft 

8 8 IC2?9i*;AiPft; < .' ;S S iz 8 8 .'CK±Tftt^^ 

*tii)c$nfc. mm&iT<mLitm<t7<()i&£ 6 0 

, C©Xs'5 i >^MfCSU S<.Jgi:5Lfctt5. Wilt 
50 . 7 ^JUAtt 1 8 ft~CWr*miftmlrc. 
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' 9 ' " 

[0 0 3 5] Uttfld- 

h u ? : .1 o as%) 1 5 aa 

%, *1 5a*X©££^£W«L&. Xyf 
teiS-TifeD, 3l^t*3gUfci'jl5. 8 7"CST3I 
< , S 5 8 7 t«±tltfiM^i«c$n 

[0 0 3 6] '£Kftl 0 

a»%, *Kft:^y*A©x? 1 k>?ya-;Mg& 
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